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by Alikunni et. al., 1964," Dwivedi and Zaidi, 1983), · but involve 
a high capital expenditure and necessitate some techno'-
managerial know-how. 
A low cost sui table technology of hypophysation of L. rohita 
and C. carpio communis in se.mi-arid environment, has been 
dealt wi thj in the present paper. The technology involves 
adoption of dry stripping and artificial fertilization of eggs, 
and hatching them in a water medium of reduced controlled 
temperature by judicial use of iced water and simple water 
showers. 
MATERIAL AND METHODS 
Fish breeding and hatching experiments were conducted 
in the Goda~ari fish seed farm? near Kakinada town in 
Andhra Pradesh. The farm is fed with water from the 
river Godavari through an irrigation canal. The area is 
prone to scanty rainfall. The water temperature of the 
area often tends to go. high, even upto 35°C, semi-aird 
conditions prevailing_ during most part of the carp breeding 
seasons. 
Breeding and hatching of L. rohita and C.carpio communis 
were conducted both in normal water temperature and in the 
iced controlled water temperature. Four sets of L. rohita were ex-
perimented during August 1979, adopting simple hypophysation 
technique followed by stripping. Brooders were kept in hapas 
fixed in ponds with n·ormal water temperature (33°C) after 
hormone treatment. While stripping L~ rohita, a 1m o s t h a 1 f the 
quantity of eggs of each set were stripped and fertilised in 
a controlled ice-cooled water having temperature of 30°C and 
the same temperature was maintained throughout the water 
hardening period,and the remaining half in the natural water 
(temperature 33°C). 
Eggs were kept in the trays for proper swelling and then 
taken to the hatching hapas for hatching. Hatching of eggs, 
fertilised in controlled water temperature was done in hapas 
fixed in plastic pools, kept in shade and under simple water 
showers. The water temperature in the plastic pools was main-
tained around 31 °C with the help of showers and occasional 
use of ic~ in small quantities. This control measure continued 
til the lifting of the spawn. Eggs, which were fertilised 
in natural water, were kept for hatching in hapas, fixed 
in ponds with a water temperature of 33°C. 
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For all the sets of L. rohita, only the females were g1ven 
a preparatory dose of pituitary gland @ 3 mg/kg of body weight 
at about 13.00 hrs and kept in hapas fixed in pond with natural 
water temperature of 33°C. Their genital openings were sutured 
to prevent release of eggs due to the high water temperature. 
Males were kept in separate hapas. Second injections were given 
at around 19.00 hrs~ and a dose of 8 mg/kg was given to the 
females and 3 mg/kg of body weight to the males. The sexes 
continued to be kept i"n separate hapas. By midnight, the females 
were ready and the eggs were stripped after the removal of 
the sutures. 
C. carpio (communis) were experimented during March, 
1980, following h ypophysation technique and stripping and 
the removal of the sticky material of the eggs through the tanni-
nizing process(Waynarovich, 1969) .Four s~ts of injected brooders 
were kept in hapas fixed in a pond with normal water temperature 
( 33°C). Stripping of eggs and milt was done in a tray with ice coo-
led water (temperature 33°C). Hatching was done in vertical jar 
hatcheries with spawn receptacle hap as fixed inside plastic pools, 
kept in shade and under water showers. Like L. rohita, the genital 
openings of the females were sutured and sexes kept in separate 
hapas fixed in natural pond water (temperature 33°C). The single 
dose of pituitary given to the females was @ ·4 mg/kg and males 
@ 2 mg/kg of body weight at about 23.00 hrs. The solvent used 
for injection was 70 parts of distilled water mixed with 30 parts 
of pure glycerine. F_emales were ready after about 5-6 hours. 
They were stripped in plastic basis after the removal of ·sutures 
and fertilised with milt from the males. The methbd of using urea, 
sodium chloride and tannic acid for the removal of the sticky 
material of eggs was followed. During the entire process, care 
was taken to maintain the temperature of the solutions used 
at around 30°C through controlled addition of ice water upto 
about 6 hours and after that addition of iced water was stopped 
and the temperature of the medium was gradually allowed to 
rise upto the normal water temperature (33°C). Eggs were then 
hatched setwise separately, in vertical jar hatcheries with the 
use of normal pond water. The spawn· receptacle hapas were 
fixed in plastic pools, kept in shade where the temperature 
control measures adopted were use of water showers and 
occasional use of ice in small quantities, after the hatching 
of eggs, to bring down the water temperature in the spawnary 
to around 31°C. The use of ice was however discontinued after 
48 hours of hatching. 
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Results of hatchin 
Set 
Experiment particulars Controlled Water temperaEure 
Species No •. Breeder Doss of P.G. Method 
Hatching 
~---
"' Remarks 
(mg/kg) of Eggs obtained Eggs obtained to weight 
date (kg.) Breed- No. F erEi- Good No. Q/ No. F erb- Good No. 0/ 
"' 
/0 
1st 2nd ing relea- liz a- eggs re- liza- eggs 
sed (%) (Nos.) lea- tion (nos) 
:l!2Q 02} 
r.z.o 3 8 S.T.L* 1,20,000 60 72,000 40,000 55.55 1,00,000-
- - -
Stripped, fertilized 
10.8.79 M.-1.5 - 3 eggs of same 
II F .-2.0 3 8 S.T.f. 1,00,000 50 50,000 35,000 70 1,00,000 - - - - Set almost equaiy (II 
10.8.79 M.-2.0 3 distributed J>j -:c 
0 Ill r.-1.5 3 8 S.T.f. 1,00,000 ... 55 55,000 40,000 72.72 1,00,000 -:- - - - in controlled 
. 
'12.8. 79 M.-1.5 - 3 and (i) 
-I ~ IV F.-1.G 3 8 S.T.F. 80,000 50 40,000 20,000 50 80,000- - - - normal environ- Ul 
12.8. 79 M.-1.0 3 ment. :r; -
F.-1.0 4 - S.TF.TE* 90,000 90 81,000 40,000 49.30 
28.3.80 M.-0.9 2 
0 11 F.-1.5 4 - STF. TE. 1,20,QOO 
·e- 28.3.80 M.-1.0 2 ltl 
u Ill F .-1.0 4 - S.TF.TE. 1,00,000 50 50,000 35,000 70 
u 29.3.80 M.-0.8 2 
IV F .-1.2 4 - STF .TE. 1,25,000 40 50,000 38,500 77 
29.3.80 M.-0.9 2 
TABLE 2: SUMMARY OF THE RESULTS OF CARP BREEDING IN NORMAL (33°C) WATER. TEMPERATURE (CONTROl) 
Set No. Experiment particulars Results of hatching production 
--
Species and Breeder Dosage of Method Normal water temeerature (33°C) 
Date weight P.G. of Eggs Hatching obtained 
(kg.) (mg./kg.) Breeding No. fer til+ Good No. % 
1st 2nd released zation eggs 
(%) (Nos.) 
l. rohita I F.2.0 3 B H.B.(*). 50,000 Nil Nil Nil Nil 
10.8.79 M.2.0 
-
3 
II E.1.0 3 8 H.B. 60,000 Nil Nil Nil Nil 
12.8.79 M.1.0 
- J 
** c. carpio I F.1.5 
- -
H.B.A.W. Nil Nil Nil Nil Nil 
28.3.80 M.1.0 
- -
II F .1.0 
- - H.B.A.W. Nil Nil Nil Nil Nil 
29.3.80 M.0.9 
- -
* H.B. - Hapa breeding 
** H.B.A.W. - Hapa breeding with aquatic weeds for attachment of eggs. 
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As detailed in Table 1, experiments with L. rohita show 50-60% 
ertilization of eggs and 50-7,2% hatching by the use of water 
lith controlled temperatures of 30°C and 31°C respectively 
1 all the four sets. .,. Eggs from the same sets, for which 
tater with normal temperature (33°C) was used for both stripping 
tnd hatching gave negative results. For C. carpio communis, 40 -
JO% of fertilization was obtained by the use of water with con-
rolled temp(3rature (30°C) for stripping and tanninizing of eggs, 
1nd 49-77% hatching with the use of natural water (33°C) for 
ar hatcheries and water with controlled temperature (31°C) 
or spawnaries. 
As detailed in Table 2 (control), simultaneous attempts 
o breed L. rohita and C. carpio communis with the conventional 
'1ethod of hapas breeding in normal pond water failed to produce 
osi tive results. 
DISCUSSION 
Sophisticated methods of environmental control including 
1ater temperature for carp breeding under semi-arid cof)ditions, 
an be provided by the modern carp hatchery systems for large 
cale seed production. The small farmers cannot possibly afford 
o have such costly arrangements for small scale production. 
he experiments as detailed in the paper show that by adopting 
imple control measures with reduction of water temperature 
pta 30°C through controlled use of ice and water showers, 
nd adopting controlled breeding through stripping and hatching 
f eggs, carp seed can be produced in semi-arid environ-ments. 
Experiments with L. rohita have shown that when the fi$h 
1as not responding to hormone treatment successfully under 
ormal water temperature of 33°C, stripping with artificial 
ertilization and hatching of eggs in the controlled water medium 
f 30°C and 31°C respectively could result in fairly good percent-
of fertilization (50-60) and hatching (50-72). A portion of 
from the same sets, when stripped, fertilised and hatched 
l normal pond water (33°C) produced unfertilised eggs. 
Experiments with C. carpio communis show that when natural 
reeding of the fish was not possible in the semi-arid environ-
1ent, stripping, artificial fertilisation of eggs and hatching 
nder controlled conditions, could result in. a fairly good percent-
of fertilisation of eggs (40-90) and hatching (49-77).. 
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Experiments also show that the fishes could be made ready 
for stripping even by keeping them in normal pond water (33°C) 
after injections and fertilised eggs of C. carpio communis could be 
hatched successfully in vertical jars with normal water (33°C), 
though the water temperature in the spawnaries were controlled 
for protection of hatchlings in their early stages. 
Adjustment of timings of the injections made the fishes 
ready for stripping during night time under cool atmosphere. 
Suturing of the genital openings of the female prevented 
the automatic release of eggs, and when ready, they were found 
to come near the water surface and moving in distress. This 
helped to determine the proper time for stripping. 
Use of 30% of glycerine with pure distilled water as solvent 
for hormone injections showed the3dvantage of the solution not 
flowing back of easily and perhaps extended the period of effect-, 
iveness of the hormone, as observed by E. Woynarov ich ( 1969). 
The average dia:neter of fully swollen C. carpio communis .eggs 
after the removal of the sticky material was found to 
be nearly 2 mm and the number of eggs per cc about 100. 
The incubation time with the use of vertical jar hatchery 
and normal pond water( 33°C) was found to be 45-48 hours~ 
From the observations and results it can be concluded that 
small farme.r~ can produce carp seed in semi-arid conditions~ 
caused d•_ by ~1. scant}( and irregular rainfall. during the carp breed-
mg seasons, through the adoption of simple temperature control 
measures by controlled use of ice and water showers in a .closed 
environment in shade. These arrangements can be made without 
much f inane ial hardship. 
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